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ABSTRACT 


Fatty acids profile of pomegranate seed oil (PSO) and garden 
cress seed oil (GCSO) as well as their blends with sunflower seed oil 
(SFSO) at different ratios was chromatographically analyzed. The 
blending ratios of SFSO with PSO were 80:20, 60:40 and 40:60 (w/w), 
while blending ratios of SFSO with GCSO were 75:25 and 50:50 
(w/w), respectively. PSO characterized by its higher content (84.16%) 
of punicic acid (@—5 fatty acid) which has beneficial effect on human 
health. Blending of SFSO with PSO resulted in reduction of linoleic 
acid (Cig.2) and an increase in punicic acid with increasing of the ratio 
of PSO in the blend. However, blending SFSO with GCSO, the w—3 
fatty acids increased in blend samples as the ratio of GCSO increased. 
So, erucic acid in blends with GCSO did not exceed 5% in agreement 
with WHO recommendation for edible oils. Therefore, pomegranate 
and garden cress seed oil can be used as potential sources for improving 
the nutritional value with omega—3 and omega-S acids in edible oils. 
Key Words: Garden cress seed oil, Nutritional value, Omega-—3 fatty 
acid, Pomegranate seed oil, Punicic acid, Sunflower oil. 


INTRODUCTION 


Pomegranate (Punica granatum L), member of the family 
Punicaceae, is one of the most ancient edible fruits. They are widely 
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grown in Mediterranean regions (including Iran) and India, but 
sparsely cultivated in the USA, China, Japan and Russia (De Melo 
et al., 2014). Total worldwide production of this crop is 
approximated at 1,500,000 tons and Iran with the highest area under 
cultivation produces 47% of world production. The edible parts of 
pomegranate fruits are consumed fresh and are also used in the 
preparation of fresh juice. The fruit contains considerable amounts of 
seeds, ranging between 40 and 100 g kg"! of fruit weight depending on 
cultivar (Dadashil et al., 2013). 

Pomegranate leaves has a dark green color with a glossy shape, 
it has a leathery leaves that are narrow and lance—shaped. Leaves size 
ranges from 3-7 cm long and 2 cm broad. Blossoms produced in 
summer where rainfall in minimal during late summer. The 
pomegranate flower has a bright red color with 5-8 crumpled petals 
which persists on the fruit and the flower size is 3 cm in diameter 
(Dipak et al.,2012). 

Pomegranate has great benefits for human health. Pomegranate 
juice has a potential antioxidant and anti-inflammatory activities and 
pomegranate seed oil (PSO) has been reported to promote epidermal 
tissue regeneration (De Melo et al., 2014). Pomegranate is a food with 
a lot of benefits for human. Pomegranate juice (PJ) or its extracts in 
routine supplementation may correct or prevent obesity, diabetes and 
cardiovascular diseases. The pomegranate leaf extract has a free radical 
scavenging activity (May and Fozia, 2012). 

Pomegranate seed oil (PSO) has several features that make it an 
attractive nutraceutical ingredient as a consequence of its novelty, good 
acceptance by the consumers, cheap availability and promising 
phytochemical composition. PSO forms or compose 10-20% of total 
seed weight, with an ideal highly unsaturated fatty acid content, mainly 
constituted by the rare conjugate linolenic acid punicic acid 
(Dadashil et al., 2013). The punicic acid is the main fatty acid (FA) in 
the (PSO), it ranged from 73% to 79% of total FA in seed oil by 
comparing with its percentage in the other seed oils such as bitter 
ground (60%), pot marigold (29.5%) and catalpa (27.6%). As the PSO 
has the highest amount of conjugated linolenic acid (CLnA) than the 
same well-known CLnA-rich seeds, the PSO could potentially serve as 
a dietary source for CLnA for reducing risks of cancer and obesity 
(Jing et al., 2012). 
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Mahdi and Navaei (2006) mentioned that garden cress was 
used by ancient Egyptians as a food source and became well known in 
various parts in Europe, including Britain, France, Italy and Germany. 
In spite of this, it is still used as a minor crop. 

Garden cress is an annual, herbaceous edible plant that is 
botanically related to mustard and watercress. This plant is native to 
Egypt and South West Asia. It is cultivated in India, North America and 
parts of Europe as it is known as garden pepper, grass, pepper cress, 
pepperwort or poor man's pepper. Garden cress seeds are small, 
oval-shaped, pointed and triangular at one end, smooth, about 3-4 mm 
long, 1-2 mm wide, reddish brown in color (Doke and Guha, 2014 ). 

Garden cress oil showed a presence of eight major fatty 
acids namely: palmitic (10%), stearic (2.9%), oleic (22%), linoleic 
(12%), linolenic (34%), arachidic (3.4%), eicosendic (12%) and 
erucic (4.4%). The saturated acids content was as low as 15.6 % and the 
unsaturated acids content was as high as 84.4% in garden cress seed 
oil (Sumangala et al., 2004 and Diwakar et al., 2010). 

Our study was carried out to determine the fatty acid 
composition for pomegranate seed oil and garden cress seed oil as 
well as evaluating the effect of their blending with sunflower oil at 
different ratios 20, 40 and 60% for pomegranate seed oil and 25 and 
50% for garden cress seed oil on omega fatty acids content. 


MATERIALS AND METHODS 

MATERIALS: 

Pomegranate (Punica granatum L.) fruits were obtained from 
the local market at Giza, Egypt, the mean weight of each fruit was 250 
gm. The pomegranate seeds were directly isolated from the fruits by 
pressing using juice extractor and then seeds were obtained from the 
arials, washed and dried at room temperature (25 + 2 °C) for 24 hrs. 

Garden cress seeds (Lepidium sativum) were obtained from 
Harraz Spices Co. Cairo, Egypt. 

Refined Bleached Deodorized sunflower oil was obtained from 
Arma Company, 10" of Ramadan city, Egypt. 


METHODS: 
Extraction of oil: each of pomegranate or garden cress seeds 
were dried, powdered in a plate mill. Oil extraction process was 
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performed by Soxhelt apparatus using petroleum ether as a solvent 
(b.p. 40-60°C) for 6 hrs (AOAC 2010). The solvent was evaporated 
using rotary evaporator apparatus and the extracted oil was dried over 
Naz2SO,4 anhydrous, filtered and stored at —18°C + 2 until use for 
analysis. 

Preparation of oil blends: Sunflower seed oil was blended 
with pomegranate seed oil at different percentages of 20, 40 and 60% 
(w/w), whereas, blends with garden cress seed oil were performed at 
ratios of 75:25 and 50:50 (SFSO:GCSO, w/w). 

Fatty Acid Analysis: The fatty acid composition was released 
as methyl ester according to IOOC (2001) as following: 

In 5 ml screw-top test tube approximately 0.1 g of the oil 
sample was weighed, 2 ml of heptanes was added and shacked well. 
0.2 ml of 2N methanolic potassium hydroxide solution was then 
added, putting on the cap fitted with PTFE-joint, the cap was 
tightened and the tube was shacked vigorously for 30 seconds then 
left to stratify until the upper solution became clear. The upper layer 
was decanted that contained the methyl esters. The heptanes solution 
was then injected into the gas-liquid chromatography instrument (HP 
6890N, Agilent Technologies, USA) equipped with a split/splitless 
injector (split ratio 1:100) with flame ionization detector (FID) and 
DB-23 capillary column of 60m x 0.32mm, ID 0.25um film thickness 
was filled with 50% cyano-propyl-methyl-poly-siloxane. The injector 
temperature was 250°C and the detector temperature was 275°C. The 
temperature of the column was programmed initially at 150°C then 
allowed to rise at a rate of 10°C/min till reaches 170°C then allowed 
to rise at a rate of 5°C/min till reaches 192°C then holding at this 
temperature for 4 min. Then allowed to rise at a rate of 10°C/min till 
reached 220°C then held at this temperature for 3 min. Nitrogen gas 
was used as carrier gas with constant flow rate 3.0 ml/min. Hydrogen 
gas was used as fuel gas with constant rate 3.3 ml/min and air with 
constant rate 33 ml/min. The volume injected was 1 ul and injected 
into the column by a Hamilton micro syringe. 

The fatty acids present in the sample under investigation were 
thus identified by comparison of relative retention times (RT) and peak 
areas which are estimated by computerized process, then these peak 
areas were used to calculate the fatty acid content expressed as 
percentage of total fatty acids, applying the following relationship: 
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Area% Fatty Acid x = {Ax/ Ar} x 100 

Where; 
Ax = area counts of fatty acid methyl esters X 
At = total area counts for chromatogram 

The standard solution composed of standard methyl esters of fatty 
acids used for identification and matching of samples, it contained the 
following methyl esters fatty acids: palmitic (16:0), palmitoleic (16:1), 
heptadecanoic (17:0), heptadecanoic (17:1), stearic (18:0), oleic (18:1), 
linoleic (18:2), linolenic (18:3), arachidic (20:0), eicosanoic (20:1), 
behenic (22:0), docosanoic (22:1), punicic (18:3) and lignoceric (24:0). 
This standard was obtained from Sigma Chemical Company, USA. 


Iodine value: 

The iodine value (g In/ 100g oil) was calculated from the fatty 
acid profile according to Kyriakidis and Kasiloulis (2000) from the 
following equation: 

IVeatculated = XC1 + YC2 + ZC3 


Where; for GCSO and PSO: X=1.00; Y=1.50; Z=2.62 
for SFSO: X=0.95; Y=1.60; Z=2.62 
Ci: sum of unsaturated fatty acids with one double bond 
C2: sum of unsaturated fatty acids with two double bonds 
C3: sum of unsaturated fatty acids with three double bonds 


RESULTS AND DISCUSSION 

The fatty acids composition of pomegranate and garden cress 
seed oils as well as their blends with sunflower oil were 
chromatographically determined and the data are presented in Tables 
1, 2 and 3. From the obtained results, it could be observed that the 
major fatty acids in pomegranate seed oil were the conjugated linolenic 
acid ( CLNA ) called punicic acid C1s:3 being 84.16%, followed by 
oleic acid (4.75%) and linoleic acid (4.11%). These results coincide 
with those reported by Topkafa et al. (2015) and Hennessy et al. 
(2016). The other fatty acids were: palmitic acid (2.14%), stearic 
acid (1.78%), C22:0 (1.73%) and traces of C16:1, Ciz7:0, Ci71, Cis:3 03, 
C20:0 and C20:1 as shown in Table (1). The obtained results agreed with 
Kyralan et al. (2009). 
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It could be noticed that the saturated fatty acids consisted 6.11% 
from the total acids, however, the unsaturated acids proved the 
higher content being 93.88% and characterized by its highest 
concentration of punicic acid. 

Regarding the fatty acids profile for garden cress oil, it could be 
noticed from data given in Table (1), that the major fatty acids in 
garden cress oil were linolenic acid Cjs.3 n3 (31.29%), oleic acid Cig:1 
(20.53%), eicosanoic acid C291 (13.04%), linoleic acid Cis:2 
(11.04%) and palmitic acid Ci6.0 (8.27%). The fatty acid composition 
of garden cress oil under investigation was in agreement with data 
observed by Sumangala et al. (2004) and Youssef et al. (2014). 

Garden cress seed oil analysis indicated that the most abundant 
saturated fatty acid was palmitic acid, whereas the main unsaturated 
fatty acids present are linolenic, oleic, eicosanoic and linoleic acids. 
The total saturated acids content was as low as 18.65% and the total 
unsaturated acids content was as high as 80.39%. These obtained 
results agree with White (2007) who reported that garden cress seed oil 
contained 15.6% of saturated fatty acids, whereas, the unsaturated 
acids were 84.4%. 

Considering erucic acid content in garden cress seed oil, it was 
5.79%. This obtained result agree with Diwakar et al. (2010). 

On the other hand, the major fatty acids in sunflower seed oil 
were linoleic acid C1g:2 (59.32%), oleic acid Cig:1 (27.62%), palmitic 
acid Ci6:0 (7.13%) and stearic acid Cis.0 (3.44%). These results agree 
with those reported by Grunvad et¢ al. (2013). It could be noticed from 
data given in Table (1) that sunflower oil was free from 
conjugated linolenic acid (CLNA). Also, saturated fatty acids in 
sunflower seed oil were higher (11.67%) than that of pomegranate 
seed oil (6.11%) and lower than that of garden cress seed oil 
(16.65%). 

When blending sunflower seed oil (SFSO) with different levels 
of pomegranate seed oil (PSO), it could be generally observed that, 
increasing the blend ratios of PSO reduced C16:0, Cis:0, Cig:1, and Cis:2 
acids depending on the addition level of PSO to sunflower seed oil. 
For example, oleic acid in SFSO decreased from 27.62% to 24.04, 
19.59 and 14.83% when PSO was added at 20, 40 and 60%, 
respectively. The same trend was observed for linoleic and palmitic 
acids. On the other hand, addition of PSO to SFSO resulted in the 
presence of punicic acid in SFSO reaching 12.91, 25.60 and 45.93% 


J. Biol. Chem. Environm. Sci., 2017, 12 (1), 15-26 21 


when addition levels were 20, 40 and 60% of PSO, respectively as 
shown in Table (2). So, supplementing SFSO with PSO improved the 
omega acids status and nutritional value of SFSO. 

As for blending sunflower seed oil with garden cress seed oil 
(GCSO), the addition ratios were 25:75 and 50:50 for GCSO:SFSO. It 
could be noticed that, the addition of GCSO to SFSO decreased the 
oleic acid Cig:1 of SFSO from 27.62% to 25.66% when GCSO was 
added at level of 25:75, also linoleic acid Cig-2 decreased from 59.32% to 
48.51% at the same level of addition. The rate of reduction in these 
fatty acids was increased with increasing the addition level of 
GCSO to SFSO as shown in Table (3). 

On the other hand, the addition of garden cress seed oil 
improved the linolenic acid Cis:3 (n3) content as high as 7.44% and 
13.96% when it was added at the ratios of 25:75 and 50:50 (GCSO: 
SFSO), respectively. 

As for erucic acid C22:1 it was decreased from 5.79% in GCSO 
to 1.11% and 2.14% in blended SFSO samples at the investigated 
ratios of 25:75 and 50:50 (GCSO:SFSO), respectively. These 
obtained results are conforming to the WHO norms for erucic acid 
content in edible oils. 

The iodine values of pomegranate, garden cress and sunflower 
seeds oils as well as their blends at different ratios were calculated 
from the chromatographically analysis of their fatty acids profile. It 
could be noticed that the iodine value of pomegranate seed oil 
revealed higher value being 232.89 than other oils samples due to its 
high content of unsaturated fatty acids especially the punicic acid. 

However, garden cress seed oil (GCSO) showed iodine value 
of 149.02, while the iodine value of sunflower seed oil was 
calculated to be 118.69g I:/100gm oil. The obtained data reflected 
the highest level of unsaturated fatty acids in such oils. These results 
agreed with those reported by Habibnia et al. ( 2012 ) and Diwaker 
et al. (2010). 

The blends of pomegranate seed oil with sunflower oil at ratios 
of 20:80, 40:60 and 80:20 (w/w) showed an increment trend in iodine 
values being 136.64, 149.02 and 180.36, respectively. This observation 
indicates the increasing trend of the unsaturated fatty acids in 
sunflower oil as result of blending by pomegranate oil. Also, the 
same observation was noticed for sunflower oil samples blended with 


22 POMEGANATE AND GARDEN CRESS SEED OILS AS 


garden cress seed oil at the ratios of 25:75 and 50:50 (w/w) being 
122.68 and 126.54gm lb /100gm oil, respectively. 

It could be stated that the blend levels of garden cress seed oil 
at 25 and 50% were chosen to reduce the erucic acid, whereas, 
supplementing sunflower seed oil up to 50% of garden cress seed oil 
is the best level which gave erucic acid content less than 5%, at the 
same time improved the nutritional value of sunflower oil. 

From the above obtained results, it could be mentioned that 
pomegranate seed oil and garden cress seed oil can be considered as a 
potential, alternate and non-conventional seed oil for omega—3 and 
omega-—5 (punicic acid) and can be blended with suitable edible oils or 
in the form of a supplement to increase omega fatty acids in functional 
foods. 


Table (1). Relative percentage of fatty acid profile of garden cress 
seed oil, pomegranate seed oil and sunflower seed oil 






























































Fatty acid GCSO* PSO* SFSO* 
C14:0 7 = 0.11 
C160 8.27 2.14 7.13 
Ci6:1 0.19 0.02 0.12 
C170 0.04 0.04 0.08 
Ci7 0.07 0.003 0.34 
Cis:0 3.09 1.78 3.44 
Cig: 20.53 4.75 27.62 
Cig 11.04 4.11 59.32 
Cis:3 n6 0.14 - 0.19 
Cis:3 n3 31.29 0.05 0.35 
C20:0 4.01 0.42 0.34 
C20:1 13.44 0.79 0.22 
CLNA - 84.16 = 
C22:0 2.14 1.73 0.68 
x SFA** 17.51 6.11 11.91 
x USFA** 82.39 93.88 88.15 
Iodine value 136.23 232.89 118.69 




















* GCSO: Garden cress seed oil, PSO: Pomegranate seed oil, SFSO: Sunflower seed oil 
**SFA: Saturated Fatty Acids, USFA: Unsaturated Fatty Acids 
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Table (2). Relative percentage of fatty acid profile of pomegranate 
seed oil and sunflower seed oil blends at different levels 




































































Fatty acid 20 %PSO* + 40% PSO* + 60% PSO* + 
80% SFSO* 60%SFSO* 40% SFSO* 
Ciao 0.04 0.04 0.03 
Ci60 6.78 5.69 471 
Cre:1 0.11 0.08 0.06 
Ciz0 0.05 0.05 0.05 
Ci7:1 0.02 0.02 0.01 
Cis.o 3.03 2.78 2.48 
Cis:1 24.04 19.59 14.83 
Cis2 51.48 40.71 29.28 
Cig3 n6 0.15 0.91 0.08 
Cig3 n3 0.28 0.22 0.17 
Cro. 0.34 0.36 0.38 
Coo:1 0.44 0.42 0.55 
CLNA punicic 12.91 25.60 45.93 
C220 0.30 3.53 1.43 
C2:1 - - < 
Cos.0 - 2 s 
x SFA** 10.54 12.45 9.08 
x USFA** 89.43 87.55 90.91 
Todine value 136.64 149.02 180.36 








* PSO: Pomegranate seed oil, SFSO: Sunflower seed oil 





**SFA: Saturated Fatty Acids, U 


SFA: Unsaturated Fatty Acids 


Table (3). Relative percentage of fatty acid profile of garden cress 
seed oil and sunflower seed oil blends at different levels 










































































Fatty acid 25 % GCSO* + 50% GCSO* + 
75 % SFSO* 50 % SFSO* 

C40 0.07 0.98 
Ci6:0 8.25 8.49 
Ci6:1 0.16 0.16 
Ci70 0.05 0.05 
Ci7:1 0.04 0.03 
Cis:0 3.16 3.14 
Cig: 25.66 24.29 
Cis 48.51 38.30 
Cig3n6 0.24 0.21 
Cig3 n3 744 13.96 
Cr0.0 1.08 1.79 
Cro:1 2.86 5/35 
CLNA - - 
Cr2.0 0.63 0.72 
Cr:1 1.11 2.14 
Cor4:0 0.74 0.38 
x SFA** 13.98 13.55 
x USFA** 86.02 84.44 
Todine value 122.68 126.54 

* GCSO: Garden cress seed oil, SFSO: Sunflower seed oil 

**SFA: Saturated Fatty Acids, USFA: Unsaturated Fatty Acids 
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CONCLUSION 


In this study it could be concluded that edible oils can be 
blended with pomegranate or garden cress seed oils, up to 60% for 
blending with pomegranate oil and 50% for garden cress oil. These 
non-traditional seeds can be considered to be a potential alternate and 
non-conventional seed oil sources for omega—3 and omega-—5 fatty 
acids and can be blended with suitable edible oils or in the form of a 
supplement to increase omega fatty acids in functional foods. 


REFERENCES 

A.O.A.C. (2012). Official Methods of Analysis of the Association of 
Official Analytical Chemistry (AOAC) International 19" ed., 
Gaithersburg, Maryland, USA. 

Dadashil S.S., M. Mousazadeh, Z. Emam-Djomeh and S.M. 
Mousavi (2013). Pomegranate (Punica Granatum L.) seed: A 
comparative study on biochemical composition and oil physicochemical 
characteristics. International Journal of Advanced Biological and 
Biomedical Research | (4): 351-363. 

De Melo LL.P., E.B.T. De Carvalho and J. Mancini-Filho (2014). 
Pomegranate seed oil (Punica Granatum L.): A source of 
punicic acid (conjugated a-linolenic acid). Journal Hum. Nutr. 
Food Sci. 2 (1): 1-11. 

Dipak G., P. Axay, C. Manodeep and K. Jadish (2012). 
Phytochemical and pharmacological profile of Punica Granatum: 
An overview. International Research Journal of Pharmacy. 3 (2): 
65-68. 

Diwakar B. T., P.K. Dutta, B.R. Lokesh and K.A. Naidu (2010). 
Physicochemical Properties of Garden Cress (Lepidium Sativum L.) 
Seed Oil. J. Am. Oil Chem. Soc. 87: 539-548. 

Doke S. and M. Guha (2014). Garden Cress (Lepidium Sativum L.) 
Seed — An Important Medicinal Source: A Review. Journal Nat. 
Pord. Plant Resour. 4 (1): 69-80. 

Grunvald A.K., C.G.P. De Carvalho, R.S. Leite, J.M.G. 
Mandarino, C.A.D.B. Andrade, R.F. Amabile and V.D.P.C. 
Godinho (2013). Influence of temperature on the fatty acid 
composition of the oil from sunflower genotypes grown in Tropical 
regions. J. Am. Oil Chem. Soc. 90: 545-553. 


J. Biol. Chem. Environm. Sci., 2017, 12 (1), 15-26 25 


Habibnia M., M. Ghavami, M. Ansaripour and S. Vosough 
(2012). Chemical evaluation of oils extracted from five different 
varieties of Iranian pomegranate seeds. Journal of Food Biosciences 
and Technology. 2: 35-40. 

Hennessy A.A., P.R. Ross, G.F. Fitzgerald and C. Stanton 
(2016). Sources and bioactive properties of conjugated dietary 
fatty acids. Lipids 51: 377-397. 

IOOC (2001). International Olive Oil Council. Preparation of fatty acid 
methyl esters from olive oils and olive-pomace oils. COI/T20/Doc. 
no. 24. Available online at http://www. internationaloliveoil.org. 

Jing P., T. Ye, H. Shi, Y. Sheng, M. Slavin, B. Gao, L. Liu and L.L. 
Yu (2012). Antioxidant properties and phytochemical composition 
of China-grown pomegranate seeds. Food Chemistry 132: 1457-— 
1464. 

Kyralan M., M. Goliikcii and H. Tokgéz (2009). Oil and conjugated 
linolenic acid contents of seeds from important pomegranate 
cultivars (Punica granatum L.) grown in Turkey. J Am. Oil Chem. 
Soc. 86: 985-990. 

Kyriakidis N. B. and T. Katsiloulis (2000). Calculating of iodine value 
from measurements of fatty acid methyl esters of some oils: 
comparison with the relevant American Oil Chemists Society 
Method. Journal of the American Oil Chemists Society, 77: 1235 — 
1238. 

Mahdi M. and M. Navaei (2006). Essential oil composition of 
Lepidium sativum L. Iranian J. of Medicinal and aromatic plants, 4 
(30): 481 — 488. 

May N.A. and K. Fozia (2012). Obesity: The preventive role of the 
pomegranate (Punica granatum). Nutrition 28: 595-604. 

Sumengala S.G., N.G. Malleshi and M. Guo (2004). Chemical 
composition of garden cress (Lepidium sativum) seeds and its 
fractions and use of bran as a functional ingredient. Plant Foods 
Hum Nutr. 59: 105-111. 

Topkafa M., H. Karal and S.T.H. Sherazi (2015). Evaluation of the 
Triglyceride Composition of Pomegranate Seed Oil by RP-HPLC 
Followed by GC-MS. J Am. Oil Chem. Soc. 92: 791-800. 

White,P. J. (2007). Fatty acids in oils and seeds (vegetable oils). In : 
Youssef et al., 2014. 


26 POMEGANATE AND GARDEN CRESS SEED OILS AS 


Youssef G.M., H.E. El-Ghamery and H.A. El-Sawy (2014). Study 
the Physico—Chemical Properties and  Antihyperlipidemic 
Activities of Garden Cress Seed Oil. Journal of American Science. 
10 (12): 324 — 330. 


ga HM Seated Lee oS) Antal) Galea jaueeS lM Gang GLa Cu j 
— a gana dane Gliaay * - Co gill) pala 7 gtaa * - SJE Clea dane * 
comlcal) tame ad!) Lily ** - CAA (ote tame * 

8 yalall — AesdN | yuh — Goad uc desla — del) iN AUS — Ae VI a gle aud * 
8 jgall — Agel BM Ga gall 5S po — Ape Y) Lan gl giS5 Sa gas ages — Cy gall 5 a 5 aaa 


ll Gaal . 

Craclll Sl s25 aE May Ole pl 525 Ge SSI Atiaall Galea! sf hiss 63 
40 : 60 , 60: 40, 20 : 80 Gus Gla 5 ae Gaetlll 5} 5a G5 Go US Las 3S; 
JeS8 ais 50.250, 25 2 75 cay ALAN es C5 a Genll J) 2 yj ellis s 
eLath jued gle pt Gj Gh spsy ala sles SI dail dyeall Galea! le 
cAsave dil gd al sill 5% 84.16 Ch (S—lase sl) ALL inal eel (yo ol gine 
31.29 (3-lasesl) 19.34) cieall Gareall (ye ol sine GUL OLE yl Ge Gj Syed Ley 
vacall ye SY! Us sine ELE! A! Gaetlll 512 Gj ee Gk I yj hls Age Gl 
Cell Sh 59 Cu) we SLE I a Gj ls dle Gra) Let (Slay gl) ELL all 
CO) Leah US Gueddll hyo Gy Ga (B-lavesl) 18.3 deal Geeall Aud gly! Gl 
vacall ye 4 sina) Gadd Gl Ga) Gaedll 5) 59 Gy) ae LEI Ga yj bala Aghe 
(% 5 cy Sal) Ayala Aaceall Labeie Chae si ye ty gee gall all ol clas y YQ iaall 
ag Khe Sg3) Ge BLY! GSay Ail Ano! pall inate gi laghy Aldell gs 5M 8 
Nghe tiie 5 Apel a gs 5) 8 Lage gh Agiaall (olen SU jareeS obi II 


